Without aspiring to historical or systematic completeness, this paper presents an informal survey of some lines in 20 th century Polish logic, together with some general historical background, and making special reference to the author's environment in Opole, and the contributions by her teacher Jerzy Słupecki.
Warsaw after a bombing
The reconstructed Royal Palace
At Teheran (1943) and Yalta (1945) , the "Big Three" put Poland in the postword Soviet zone. The new rulers used terror (the UB secret police) and the help of Soviet troops, while rigging elections. The political system was modified after Stalin's death (1956) , but liberal policies were later abandoned. Student riots in 1968 were suppressed, and in 1970 army and police killed workers on strike in towns on the Baltic coast. In August 1980, strikes at the Gdansk Shipyard and other enterprises led to an independent trade union "Solidarity"
(led by Lech Wałęsa). This relative political freedom was cut short by a period of martial law from December 1981. The last years of communist rule in Poland were marked by a stagnant economy and social apathy.
Round table talks between government and opposition (spring of 1989) led to a partly democratic election that June, which was a sweeping victory for the opposition. Poland was finally on the way towards economic recovery and consolidation of its sovereignty (also through memberships in NATO).
Today, the Republic of Poland is a member state of the European Union.
How Polish logic started around 1900: the Lvov-Warsaw School
Now that we have seen the historical background before and during the last century, here is our scientific story. We cannot talk about Polish Logic without noting the achievements of The Lvov-Warsaw School and The Warsaw School of Logic (WSL) that grew out of the former. How did these communities arise?
The Lvov-Warsaw School was founded at the end of the 19th century and its activity lasted until the Second World War. Its founder was Kazimierz
Twardowski -an associate of Franz Brentano -who, at the age of 29 (in 1895) was appointed professor of philosophy in Lvov, then an Austrian town.
Kazimierz Twardowski
Professor Twardowski was a man with a special charisma as a teacher and tutor, uniquely tied to ordinary friendliness, which built the community of the School. He promoted more than 30 Ph.D. students, who later earned their professorships. During the inter-war period, his former students held chairs in philosophy departments at all of the Polish universities, with the exception of the Catholic University of Lublin. Among the characteristic features of the School were its serious approach to philosophical studies and teaching of philosophy, dealing with philosophy and propagation of it as an intellectual and moral mission, passion for clarity and precision, as well as exchange of thoughts, cooperation with representatives of other disciplines at home and abroad, and also fruitful collaboration with mathematicians. The School found its own scientific style of philosophizing and met international standards of training, rigor, professionalism and specialization. The Lvov-Warsaw school was the first of its kind in Poland. At the same time, its community managed to establish contacts between its philosophers and world philosophy.
The Warsaw Logical School: its main figures and ideas 3
The cooperation of the Lvov-Warsaw philosophers with mathematicians evolved to a logical school based in Warsaw 4 (WSL) that functioned during the interbellum 5 . Zygmunt Janiszewski , belonging to the first generation of Twardowski's students, a mathematician, also vitally interested in logic and foundations of mathematics, was one the main initiators of the mutual cooperation between mathematicians and philosophers. The WSL 5 In the interbellum, Lvov and Warsaw played major roles in the development of logic. Krakó w sho wed activity as well, but not as significant (there was less acceptance of logic among mathematicians). A pioneer was Jan Śleszyński (1854-1931), professor of logic and mathematics at Jagiellonian University, 1919 -1924 . Also, Stanislaw Zaręba (1863 -1942 contributed greatly to the development of Polish mathematics. Another notable Krakó w professor was Witold Wilkosz (1891-1941): a versatile logician, mathematician, philosopher and physicist. But especially, there was Leon Chwistek , who studied mathematics and philosophy, earned his doctor's and professor's degrees (in 1934 he was given the Chair of Mathematical Logic in Lvov, winning a competition with Tarski). In the field of logic, he is best kno wn for his ramified theory of types [1924] [1925] ; he also contributed many original ideas to other domains, including the philosophy of art.
functioned according to Twardowski's patterns and the Janiszewski program, in compliance with which Polish mathematicians, in addition to set theory, topology and their applications, should also thoroughly know mathematical logic and foundations of mathematics. Thus, the WSL had double roots:
philosophical and mathematical. The combination of logic and philosophy in the history of the WSL did not limit itself to the fact that it was genetically related to philosophy. There was a close contact between its logicians and philosophers, in particular Tadeusz Kotarbiński, maintained by joint seminars.
Stanisław Leśniewski (1886 Leśniewski ( -1939 and Jan Łukasiewicz (1878-1956) And even though the WSL was a joint creation of philosophers and mathematicians, logic -as a subject of its research -was not regarded as a part of mathematics or philosophy, but as an autonomous science. Catholics, others followers of Judaism, or atheists. Except the bitter Leśniewski, most were persons of tender heart. Whatever their differences, they united around a shared scientific idea, the charisma of their teachers, awareness of their exceptionality, and their role in the development of logic in the world.
Characteristics of the Warsaw School 7
The problems the School dealt with mostly belong to mathematical logic. Another feature of the WSL was a drive for full, precise and simplest solutions of problems. This 'perfectionism' (Łukasiewicz) caused the Warsaw logicians to frequently release results with a delay, at the risk of losing priority.
They delighted in formally perfecting systems, simplifying axioms several times.
A peak achievement was reduction of axioms to only one, as short as possible The new Warsaw Centre
After the War, a new center was started by Andrzej Mostowski (1913 Mostowski ( -1975 who stayed in Warsaw at the time when the situation of logic was difficult.
Andrzej Mostowski
Mostowski kept close contacts with mathematicians like Kazimierz Jaśkowski (1906 Jaśkowski ( -1965 , the independent inventor of natural deduction [1934] , in 1945 found himself in Toruń (the city of Nicholas Copernicus), continuing his scientific and didactic activity in logic, but also general mathematics.
5
My teacher Jerzy Słupecki, his career and influence 9
My teacher Jerzy Słupecki (1904 Słupecki ( -1987 was a typical illustration of how the Warsaw School spread in new ways. He was an ardent propagator of the work of Łukasiewicz, Leśniewski and Tarski. After the War, he found himself in Lublin and then in Wrocław (1948) . As his main scientific goal he chose to continue, popularize and extend the studies of the WSL. In particular, it is Słupecki's making Leśniewski's output more systematic and general, that has made it accessible to a much wider audience (see [1953] , [1955] and [1958] ). in English [1967] ; in Russian [1974] ), see the issue differently from Łukasiewicz.
He believed that it is possible to interpret the system Ł in a deterministic light, and he also considered some dialectic interpretations of Łukasiewicz's logics. Słupecki's centre ceased to exist after the death of its founder (1987) and the later elimination of logic from many curricula, including mathematics.
Still the three universities in Silesia, Opole, Wrocław, Katowice, organize annual all-Polish conferences on Applied Logic and Foundations of Mathematics. 12
Further trends in Polish logic today
Polish logic and philosophy stil function with vigour today -and again, I can only be brief about all its branches and developments.
Mathematical and philosophical logic
I have already mentioned the strong ongoing tradition of mathematical logic, emanating eventually from the Warsaw School described in the above. As for formal and philosophical logic, a continued influence of the Lvov-Warsaw School is described by Jacek Jadacki [2006] My story has mainly followed some lines in mathematical and philosophical logic, with a few excursions into natural language. But I must mention another important development that did not exist at all in the pre-War period. Over the last decades, many Polish logicians found new scope for their talents, namely, in the field of computer science. Names like Rasiowa, Rauszer, Orłowska, Skowron, Niwiński, Apt, Krynicki, Pawlak, Trybulec, Salwicki, Srebrny, Prymuszścinski, Walukiewicz, and many others are internationally famous.
A whole story remains to be told of recent decades of work by Polish logicians at interfaces with computer science: automated deduction, logic programming, foundations of computation in 'algorithmic logic' and the modal mu-calculus, program semantics, data base theory in 'rough sets', generalized quantifiers and complexity theory, algebraic and relational methods in computation, or default logics in AI. 15 But these newer areas require a story for another occasion, and maybe another speaker.
Polish publications on computational logic
The state of logic in Poland today I end my survey with a more general note. Logic is under some pressure in Poland: many university studies have eliminated the subject. Also, financing scientific research in the field is restricted to a minimum, which even affects the exchange of scientific thoughts. While much of this is an inevitable process of adjusting to new social and political realities -a task for a new younger generation -a further dimension is ever more important. After its enthusiastic influential start, Polish logic now crucially depends on international contacts. After all the national history that I sketched, we are now truly part of one broader world, especially in a current world crisis affecting us all:
Europe Today
